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将 PEG 引入到 EA 链中，可以改善 EA 紫外光固化膜的柔韧性。研究了环氧树脂（EP）
和 PEG 的比例以及 PEG 分子量对 EA 预聚物黏度和固化膜性能的影响，发现 EP 和 PEG
的 佳反应比例为 10:1，此时固化膜的断裂伸长率比改性前提高了 325％；发现当 PEG
分子量为 800 时，固化膜综合性能较佳，断裂伸长率比改性前提高了 782％。通过 EA
预聚物的分子设计引入较大分子量的 PEG 显著地改善了固化膜的柔韧性，扩大了 EA 的
市场应用范围，这是本工作的又一创新。 
文中还讨论了两类紫外光固化涂料 PUA 和 EA 预聚物的共混。结果表明，共混物
所得的固化膜兼具 EA 的高拉伸强度和 PUA 的优异柔韧性，不足之处在于拉伸性能的
提高会降低硬度。互穿聚合物网络（IPN）能利用正协同效应同时提高拉伸性能和硬度，
本文用 PUA/EP 制备互穿网络涂料， 研究了 IPN 膜的相容性和力学性能。实验发现，
当 PUA/EP 组份比为 90/10、用同步法制备的 IPN 膜互穿程度 高，相容性 好，性能
较佳，此时 IPN 膜拉伸强度达 20.3MPa、断裂伸长率 136％、硬度 1.65，同单一 PUA 膜
相比分别提高了 97.1％、358％、13.8％；以分子量为 400 或 800 的 PEG 制得的 IPN 膜
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ABSTRACT 
In this paper, molecular design of most widely used polyurethane acrylat (PUA) and epoxy 
acrylate (EA) coatings were studied, to improve brittleness of UV cured films.  
Oligomer is the most important component in determining ultimate physical properties of 
cured films. Formulation design of oligomers and curing process were studied, FTIR, 1HNMR, 
GPC and etc were used for characterization. It was found that demanded performance of PUA 
films could be obtained by accommodating molecular weight of PEG and ratio of reactant. 
Successfully prepared aluminium plating paper with good flexibility had been produced by 
industrial process; it is the major innovation of the work. 
When PEG is introduced into EA chain, flexibility of cured films can be greatly improved. It 
was found the best ratio of EP and PEG was 10:1; elongation at break of cured film from it 
was increased by 325%. When molecular weight of PEG was 800, physical properties of 
cured film was preferable, elongation at break was increased by 782%. By introducing PEG 
with higher molecular weight into EA oligomers to overcome brittleness of cured films, 
application of EA is greatly enlarged. This is another innovation of the work. 
The mixing of PUA and EA oligomers was also studied. The results showed that film from 
mixture can have both good flexibility and high tensile strength, but tensile properties and 
hardness couldn’t be improved synchronously. Interpenetrating polymer network（IPN）can 
improve both of them. In this paper, compatibility and performance of IPN films based on EP 
and PUA were studied. It was found that when PUA/EP was 90/10, IPN films prepared via 
simultaneous method had preferable compatibility and performance, compared to pure PUA 
films, tensile strength, elongation and hardness of IPN films were respectively increased by 
97.1%, 358% and 13.8%. IPN films prepared from PEG (Mn=400 or 800) had preferable 
physical properties, compared to pure PUA films, tensile strength, elongation and hardness 
were respectively and averagely increased by 287%, 294% and 21%. When tensile property 
was improved greatly, hardness was also increased at the same time. This is another 
innovation of the work. 
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